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Ultramafic metavolcanic rocks——Dark-green to

black, dense ultramafic flows, lapilli-tuff,
and tuff. Recrystallized locally to magnetic
tremolite—chlorite schist

Intermediate metavolcanic rocks—--Dominantly

andesitic to dacitic flows, pillowed lavas,
tuff, and agglomerate. Recrystallized locally
to quartz-chlorite schist and quartz-amphibole
schist

Mafic to intermediate metavolcanic rocks,

undivided—--Mixed basaltic, andesitic, and
minor dacitic metavolcanic rocks

Amphibolitic schist—Foliated amphibolitic

schist interlayered with muscovite-chlorite-
biotite schist, metamorphosed felsic and mafic
volcanic rocks, and minor cummingtonite-—
grunerite and(or) chert-magnetite iron-
formation. Charac¢terized by rosettes from 0.5
to 1 cm in diameter of calcium-rich amphibole
in foliation planes

Mafic metavolcanic rocks——Dominantly dark-green,

foliated basalt flows, pillow lava, and mafic
tuff. Subordinate interlayers of felsic to
intermediate metavolcanic rocks.
Recrystallized locally to amphibolite and
chlorite schist

Metavolcanic and metasedimentary rocks,

undivided
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Vermilion Granitic Complex

Lac La Croix Granite—-Light-pink to light-gray,

massive to weakly foliated, biotite granite,
ranging from equigranular to locally
porphyritic phases containing potassium
feldspar phenocrysts as much as 5 cm in
diameter. Contains less than 5 percent
paleosomatic inclusions. Grades into granite-
rich migmatite (unit vgm) as quantity of
inclusions increases

Biotite-hornblende granodiorite and granite——

Pinkish-gray, weakly foliated; locally
porphyritic containing plagioclase phenocrysts
as much as 1 cm in diameter. Exposed at west
end of Pelican Lake. Age relative to unit vlg
uncertain, but thought to be older

Granite-rich migmatite—Dominantly pink granite

neosome (unit vlg) containing from 5 to 25
percent dark—-colored paleosome inclusions of
biotite schist, amphibolite, and monzodiorite.
In addition, commonly contains light-colored
inclusions of tonalite and trondhjemite that
equal or exceed the volume of more mafic
paleosome at some localities. Pegmatitic
dikes and schlieren are common

Schist-rich migmatite——Dominantly biotite schist

paleosome (unit ms2 and possibly unit msl)
that contains interlayers of granitic
neosome. Proportion of schist ranges from 25
to 75 percent. Granitic neosome made up of
pink granite (unit vlg), white leucogranite
having a gneissic to pegmatitic texture, and
light-gray biotite tonalite. Complex small-
scale folds are common

Biotite—hornblende quartz diorite——Medium-

grained quartz diorite and monzodiorite;
extensively invaded by granite

Amphibolitic migmatite——Paleosome of dominantly

amphibolite, monzodiorite, or hornblende
gneiss intruded locally by granite neosome

Granitic leucogneiss——Coarse-grained

leucogneiss; grades into typical granite-rich
migmatite (unit vgm) on south and into schist-
rich migmatite (unit vsm) on east and west.

Restricted to small area south of Namakan Lake

Biotite-rich gneiss—Coarse—grained gneiss

containing characteristic plagioclase
megacrysts. Confined to narrow belt along
south shore of Lac La Croix

LATE ARCHEAN
INTRUSIVE ROCKS NORTH OF THE
VERMILION GRANITIC COMPLEX

Hornblende monzonite—Dark-green to black

monzonite, monzodiorite, and diorite

Leucogranite—Light-gray to white, medium- to

coarse—grained, biotite-muscovite
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i 3 0 MILES I (Pevthelck and Oiskaugse (1979) F " e g € A/meON&N e 46 units. Symbol is combined with the symbol of hm
I) D.L. Southwick, J.E. Case, T.L. Klein, and W.C. Day (this Area 4) Very sparse outcrops. The terrain generally is flat s ot et ot e VL 1 oA AaeE
Ol A 20h 30 KILOMETERS report) and boggy, and bedrock exposures are mainly limited s e host u . e N sl
=0 to rapids, where the Littlefork and Bigfork Rivers fvs elsic mg;avo canic az vg c§: ctas hc PRI 1g
Qg REC have incised through the cover of glacial drift, and metasedimentary rocks—lacite Lo rhyolite tu

and minor flows interfingered with felsic
volcaniclastic sedimentary rocks and
metagraywacke

fv Felsic metavolcanic rocks—--Dominantly dacite to
rhyolite flows, flow-breccia, tuff, and
lapilli-tuff interlayered with minor
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schist, and metamorphosed to well-foliated
quartzo-feldspathic migmatite in the Rice Bay
area. Dated at 2,723 + 3 Ma (Davis and

to outcrops isolated in swamps. Mapping is based
primarily on interpretation of aeromagnetic maps,
drill hole data, and meager outcrop data.

compiled by others, 1986)
Warren C. Day, David L. Southwick, Klaus J. Schulz, and Terry L. Klein fiv Felsic to intermediate lm'at:avolcamc.rc.)cks,
undivided-—Mixed rhyolitic, andesitic, and
1987 minor basaltic metavolcanic rocks

leucogranite. Commonly intrudes and is
syntectonically folded with biotite schist
(unit msl)
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LATE' ARCHEAN
SUPRACRUSTAL ROCKS NORTH OF THE
VERMILION GRANITIC COMPLEX

ms2 Metasedimentary rocks, undivided-—Well-bedded,
fine- to medium-grained, biotite-quartz-
plagioclase schist and metagraywacke; graded
beds locally preserved. Weathers dark ruaty
brown. Grade of metamorphism changes

southward from low-grade (greenschist facies)
near Rainy Lake-Seine River fault to medium-—

grade (amphibolite facies) near contact with
granitoid bodies of Vermilion Granitic
Complex. Medium=grade rocks commonly contain
biotite and garnet; sillimanite, staurolite,
and cordierite occur in beds of appropriate
composition. Kyanite is present locally near
Black Bay. Age relative to other
metagraywacke units north of Rainy Lake-Seine
River fault and south of Vermilion fault
uncertain. Biotite schist northeast of the
map area is cut by a porphyritic dacite sill
dated at 2,743 + 16 Ma (Percival and Sullivan,
1986)

LATE ARCHEAN
SUPRACRUSTAL UNITS SOUTH OF THE
VERMILION FAULT

1lv Lake Vermilion Formation—Well-bedded, fine-
grained, biotite-bearing metagraywacke,
phyllite, and slate. Unit may be low—grade
metamorphic equivalent to biotite schist
inclusions in the Vermilion Granitic Complex,
and possibly unit ms2

LATE ARCHEAN UNITS
SOUTH OF VERMILION FAULT AND ITS MAJOR SPLAYS

msl Metasedimentary rocks, undivided——Mainly
metagraywacke, but includes minor amounts of
volcaniclastic rocks of felsic and
intermediate composition

lvs Layered volcanic-sedimentary rocks—-—Biotite-
bearing phyllite and actinolite-bearing
phyllite and schist. Poorly exposed

mmv Metavolcanic rocks, undivided—--Dominantly meta-
basalt and meta—andesite with lesser amounts
of metadiabase and volcaniclastic rocks of
intermediate composition. Unit poorly exposed
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MAP SYMBOLS
I APPROXIMATE CONTACT--queried where inferred

=t ... FAULT--Arrows show relative horizontal movement; ball
and bar on downthrown side; dotted where inferred

anges— FAULT ROCK--Schist, mylonite, phyllonite, and catacla-
site. May include rocks of both Early Proterozoic
and Archean age

Sl FOLIATION TREND LINE

———$——> ANTIFORM--Arrow indicates direction of plunge

—k—> SYNFORM--Arrow indicates direction of plunge

_JE}_, OVERTURNED ANTIFORM-Arrow indicates direction of plunge

METAMORPHIC ISOGRADS
SOUTH OF THE RAINY LAKE-SEINE RIVER FAULT

g BIOTITE ISOGRAD--Biotite present on hachured side of
isograd

T STAUROLITE ISOGRAD--Staurolite present on hachured side
side of isograd

usiimi SILLIMANITE ISOGRAD--Sillimanite present on hachured
side of isograd

- - GREENSCHIST TO AMPHIBOLITE FACIES TRANSITION=--
Amphibolite facies present on tooth side of isograd

This map is preliminary and has not been reviewed
for conformity with U.S. Geological Survey editorial
standards and stratigraphic nomenclature.



